The stability of ferromagnetism was investigated by comparing the total energies of ferromagnetic (FM) and antiferromagnetic (AFM) states, for the neutral state (δN = 0) and a hole-accumulated state (δN = −1.0). To support the AFM calculations, the unit cell in the MAE calculation was doubled in the ab-plane. The resulting √ 2 × √ 2 and 1 × 2 unit cells are compatible with the checkerboard and row-by-row AFM, respectively (Fig. S1 ). The exchange integrals between the Co dopants is calculated by substituting the total energies of FM and AFM states into the Heisenberg model,
where J 1 and J 2 are the exchange integrals between the nearest neighbors (nn) and the next nearest neighbors (nnn), respectively. In addition, local spin S = 1/2 and 1 are assumed for the neutral and charged states, respectively (Fig.1 ).
In the calculations of the FM stability and exchange integrals, the k-mesh is 6 × 6 × 6 and the convergence criterion is 10 −2 meV. In addition, extra on-site Coulomb repulsion (U = 2 eV) was applied on the d-orbitals of both Co and Ti ions, to enhance the localization underestimated by local-spin-density-based exchange-correlation.
The AFM energies are referenced to the FM and listed in 
where N is the number of ions, D is the coefficient of the D-term in the single-ion magnetic anisotropy Hamiltonian, θ is the angle between the spin-axis and anatase c-axis, and p(y) is a rational function depending on molecular field and temperature as follows, p(y) = 1 − 2y + y 2 1 + y + y 2 , and y = exp − gβH eff kT ,
where H eff is the molecular field. From equation S2, the magnetic anisotropy free energy is linearly proportional to the number of ions, N . It moreover depends on the molecular field and temperature via p(y). We plotted p(y) versus the relative magnetization, M/M 0 , where M and M 0 are magnetizations at finite temperature and absolute zero, respectively. Fig. S2 shows that MAE will monotonically decrease as relative magnetization decreases and will 
